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第二章：NaOH 溶液介质中水热生长法合成 CdS 纳米棒。以 NaOH 溶液为
























纳米棒形貌、晶体结构以及光催化性能的影响。   


























As an important II-VI group semiconductor with a narrow band gap of 2.42 eV , 
CdS exhibits good optical and optoelectronic properties, and is widely used in optics, 
electricity, magnetism and catalysis. Among various CdS nanomaterials, one 
dimensional (1D) CdS nanomaterials, such as nanowires, nanorods, nanotubes, have 
attracted much attention due to their huge potential applications in nanodevices, 
catalysis and other fields, and their control synthesis also becomes a hot topic. As a 
visible light photocatalyst, photocatalytic activities and photostabilities of 1D CdS 
nanomaterials need be further improved, and looking for appropriate methods to 
improve their photocatalytic properties is an important research topic in this field. 
In this dissertation, hydrothermal synthesis of CdS nanorods in NaOH solutions 
was investigated. The experimental parameters that may influence morphology and 
crystalline structure of CdS nanorods were explored, and a probable growth 
mechanism was proposed, and a new route for control synthesis of 1D CdS 
nanomaterials was provided. The influences of surface treatments and Cu2+ doping on 
morphology, crystalline structure and photocatalytic property of CdS nanorods were 
also investigated, and achieved some useful results in improving photocatalytic 
properties of visible light photocatalysts. 
The dissertation consists of four chapters.  
Chapter 1, Introduction. An brief introduction to CdS nanomaterials with different 
morphologies was reviewed based on references, and 1D CdS nanomaterials were 
highlighted, introducing their synthesis methods such as vapor deposition, template 
methods and hydrothermal solvothermal synthesis ,and their applications in 
nanodevices, solar cells and photocatalytic degradation of organic pollutants. Finally, 
the research plan for this dissertation was put forward. 















recrystallization. Hexagonal CdS nanorods were synthesized using NaOH solution as 
solvent and CdS powder as raw material via a hydrothermal route. The influences of 
NaOH concentration and hydrothermal time on morphology and crystalline structure 
of CdS nanorods were investigated, and a probable growth mechanism was proposed. 
The amount of expansion and the feasibility of recycling of mother liquor were also 
demonstrated.  
Chapter 3, The influences of surface treatments on photocatalytic properties of CdS 
nanorods. The visible light photocatalytic activity of CdS nanorods prepared by the 
method of chapter 2 was investigated, and solution for surface treatment was chosen, 
then photocatalytic activity enhancement mechanism of CdS nanorods from acetate 
was explored. Finally, photostability of CdS nanorods was examined before and after 
acetic acid treatment. 
Chapter 4, Hydrothermal synthesis of CdS nanorods in NaOH solution using metal 
salts. CdS nanorods were synthesized in NaOH solution by hydrothermal method 
using CdCl2 and Na2S as raw materials. The growth mechanism of CdS nanorods was 
explored, and a serial of Cu-doped nanomaterials were successfully prepared, the 
influences from Cu doping on morphology, crystalline structure and photocatalytic 
properties of CdS nanomaterials was investigated. 






































发展的里程碑。德国科学家 H.Gleiter 等人在 1984 年首次采用惰性气体凝聚法制
备出具有清洁表面的纳米粒子，并将其在真空室中原位加压成纳米固体，据此提

































































CdS 量子点的研究始于 20 世纪 70 年代，但 初的研究主要集中在光电方面












高温热解法 早是在 1993 年由 Murray 等人提出来[60]，他们将有机金属前驱体





提高了荧光产率[61-62]。但是上述方法均采用 Cd(CH3)2 作为原料，Cd(CH3)2 毒性
很大，价格昂贵，室温下不稳定，且在 TOPO 中会产生金属沉淀，因此 Peng 等
[63]用 CdO 代替 Cd(CH3)2 作为 Cd 前体，选用己基膦酸（HPA）或十四烷基膦酸
（TDPA）作为配体溶剂，在 TOPO 中一步合成高质量的 CdTe、CdSe 和 CdS 量
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